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More than 3000 cases of visceral artery aneurysm
(VAA) have been reported in the medical literature. Man-
agement of these cases may be technically demanding but is
relatively straightforward. Because of abnormal collateral
flow, absence of the celiac axis would complicate traditional
management of a concurrent VAA. We report a case of a
young woman with absence of the celiac axis in whom a
VAA arising from a pancreatic arcade vessel was treated
with ultrasound scan–guided thrombin injection at the
time of surgery.
CASE REPORT
A 37-year-old woman was seen with several months of abdom-
inal pain. No history was found of abdominal trauma or connective
tissue disorder. Physical examination revealed a soft abdomen with
no palpable masses. Serum test results for connective tissue disor-
ders were negative. Abdominal ultrasound scan showed a 2-cm
vascular mass in the mid abdomen. A computed tomographic scan
(Fig 1) showed a 2.1-cm aneurysm adjacent to the proximal
superior mesenteric artery (SMA). On angiography, this aneurysm
was a saccular VAA arising from a pancreatic arcade vessel (Fig 2).
No evidence of atherosclerosis or medial dysplasia was identified,
but the celiac axis was not visualized (Fig 3) and collateral vessels
via the gastroduodenal artery provided arterial flow to the liver and
spleen. Therapeutic angioembolization of the aneurysm via the
SMA was strongly considered. However, the inability to immedi-
ately assess intestinal viability, the potential for thrombosing vital
collateral vessels in a patient without a patent celiac axis, and the
consequences of intestinal infarction in a young patient precluded
this technique.
The patient was taken to the operating room with the intent of
an aortohepatic artery bypass with aneurysm exclusion or ligation.
The pulsatile mass adherent to the head of the pancreas was easily
identified. Limited dissection in the lesser sac failed to identify a
celiac artery or remnant. Although we believed this was the result
of a congenital anomaly, we did no further dissection to establish
whether chronic compression of the celiac artery with the median
arcuate ligament might instead have been the cause. No other
intraabdominal abnormalities were present. Because of the loca-
tion of the aneurysm and the need to preserve collateral flow to the
visceral organs, traditional resection or ligation was judged to be
prohibitively difficult. Instead, with color-flow Doppler ultra-
sonography, a total of 3500 units of thrombin was serially injected
via a 19-gauge needle into the aneurysm until flow and pulsation
ceased. Patency and flow within the SMA were confirmed after
thrombosis, and a small communication with the SMA was iden-
tified (Fig 4). After the procedure, normal bowel viability was
documented. Had there been signs of ischemia, we would have
performed an aortohepatic artery bypass. We opted not to perform
this electively for two reasons: the dissection might have damaged
critical collateral vessels, and critical intestinal ischemia could sub-
sequently develop with graft stenosis or thrombosis.
No complications occurred, and the patient was discharged
home on the sixth postoperative day. A follow-up computed
tomographic scan at 1 month showed no flow in the aneurysm and
patency of the SMA (Fig 5).
DISCUSSION
We were able to identify three cases of congenital
absence of the celiac axis that have been described in the
medical literature. In 1965, Morettin, Baldwin-Price, and
Schreiber1 operated on a patient with epigastric pain and
congenital absence of the celiac trunk, noting two tortuous
anomalous vessels connecting the SMA and the gastrodu-
odenal artery. In 1982, Okada et al2 reported an autopsy
case of congenital absence of the celiac trunk with indepen-
dent origins of the left gastric, common hepatic, and splenic
arteries. Most recently, Howard, Woldenberg, and
Conover3 operated on a woman with a pancreatic mass and
noted a congenital absence of the celiac axis with replace-
ment of the pancreaticoduodenal arcade by a single anom-
alous vessel arising from the SMA.
Congenital absence of the celiac trunk is believed to
arise from alterations in early embryologic development.4
The primitive visceral vascular circulation consists of dual
dorsal aortas and a series of paired vitelline arteries. By 7
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weeks of gestation, the vitelline arteries migrate caudally to
their final position in the abdomen. Typically, these arteries
fuse and undergo regression. Those that persist form the
three main visceral arteries. Generally, the 10th pair forms
the celiac trunk, the 13th forms the SMA, and the 21st or
22nd pair forms the inferior mesenteric artery. Persistence
or regression of any or several of the primitive arcades will
produce a number of anatomic variations.5 In the case
reported herein, the ventral anastomosis between the celiac
trunk and the SMA may have been preserved as the arc of
Bu¨hler and the 10th vitelline artery regressed, transferring
the branches of the celiac trunk to the SMA.
The few reported cases of congenital absence of the
celiac axis have all been diagnosed with angiography before
surgery. These reports suggest that congenital absence of
the celiac axis can be differentiated from obstruction be-
cause of arthlerosclerosis on the basis of the absence of
other aortic disease, the age of the patient, and the mor-
phology of the collateral vasculature.1 In the congenital
form, the collateral circulation consists of one or two larger,
serpentine, and symmetrical vessels. Collateral circulation
that develops with athlerosclerosis consists of multiple ves-
sels that are more irregular, sometimes with narrow and
unequal convolutions. Prior case reports have not linked
this vascular anomaly to clinical symptoms. The presenting
symptoms for our patient were more likely associated with
the second form of vascular pathology, a VAA.
VAAs are clinically significant because of their potential
for rupture and life-threatening hemorrhage. Approxi-
mately 22% of reported VAAs present as clinical emergen-
cies, resulting in an 8.5% mortality rate.6 In a recent study
by Carr and associates,6 63% were symptomatic at the time
of presentation and 23.9% presented with rupture. The
most common symptom is abdominal pain, and patients
may have a palpable mass or abdominal bruit on examina-
tion. Recently, more VAAs are being found in asymptom-
atic patients because of the increasing use of abdominal
imaging techniques.
The distribution of VAAs favor the splenic (60%), he-
patic (20%), superior mesenteric (5%), celiac (4%), gastric
Fig 1. Preoperative CT scan shows VAA (arrow) adjacent to
proximal SMA.
Fig 2. AB, Arc of Bu¨hler; GD, gastroduodenal artery; H, proper
hepatic artery; PD, superior and inferior pancreaticoduodenal ar-
teries; RGE, right gastroepiploic artery; S, splenic artery.
Fig 3. Lateral view confirms absence of celiac artery axis.
Fig 4. Intraoperative color-flow duplex scan shows complete
thrombosis of VAA. Arrow indicates patency of pancreatic arcade
vessel.
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and gastroepiploic (4%), jejunal, ileal, and colic (3%), pan-
creaticoduodenal and pancreatic (2%), gastroduodenal
(1.5%), and inferior mesenteric (1%) arteries.7 Most an-
eurysms are caused by atherosclerosis or medial degenera-
tion. Other less common causes include trauma, infection,
and iatrogenic injury.6
The current options for management include surgery,
transcatheter occlusion, and observation. Management var-
ies on the basis of aneurysm location, size, and the general
medical condition of the patient.6 Surgical options include
ligation, aorta-visceral bypass with ligation of the aneu-
rysm, resection with primary anastomosis, and resection
with interposition graft replacement. Therapeutic emboli-
zation initially was reserved for patients at poor operative
risk, but recent advances in technique have made this a
primary option for treatment. It is the treatment of choice
for patients who are poor operative candidates and for
patients in whom surgical exposure would be difficult.8
We describe the use of thrombin injection at the time of
surgery for an aneurysm that that we did not believe could
be safely resected or ligated because of its location within
the head of the pancreas. The technique used was first
applied in the treatment of femoral artery pseudoaneu-
rysms.9 Kemmeter et al8 subsequently reported successful
percutaneous thrombin injection of two patients with rup-
tured splanchnic artery aneurysms. Isolated case reports of
treatment of hepatic artery aneurysms with percutaneous
thrombin injection also have been found.9,10
In summary, a VAA arising from an artery in the
pancreatic arcade was found in a patient with absence of the
celiac axis. This report supports the use of thrombin injec-
tion as a viable treatment option for VAAs, especially when
traditional methods carry a perceived high risk.
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A new section in the Journal of Vascular Surgery, Images and Reflections, gives authors the opportunity for
reflection by submitting creative writing (prose or poetry), photographs, artwork, and unique aspects of medical
history.
Submissions must be limited to one journal page. Please contact the Editor before submission.
Fig 5. Computed tomographic scan at 1 month shows throm-
bosed VAA with no evidence of recanalization.
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